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Project Description

The use of robots is important, to help prevent people from being exposed to 

hazardous materials within a glovebox. The research proposal for the summer 

was to make a pick and place demo for a seven degrees-of-freedom Motoman

Sia5d robot. The Robot Operating System (ROS) was used and the knowledge 

of C++ and Linux had to be applied. The robot was used to pick up and sort four 

objects (cylinder, sphere, rectangular prism, and cone) within a virtual 

environment.
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Agenda

1.Motivation

2.Summer Project Introduction 

3.Robot: Motoman Sia5d

4.Robot Demo

5. Important Pieces of Code
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Motivation

• Glovebox work for hazardous material

– Punctured gloves

– Hazardous materials

Figure 1: Glovebox Figure 2: Another image of glovebox
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Summer Project Introduction

• Learn Robot Operating System (ROS) 

– C++ and Linux 

– Open-source framework

– Build and use code for robotic 
applications

• Create demo to sort objects (in virtual 

environment)

– Cylinder, sphere, cone, box

Figure 3: Rviz in ROS
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Robot: Motoman Sia5d

• 5.0kg Payload

• 559 mm Horizontal Reach

• 1007 mm Vertical Reach 

• 7 degrees of freedom

• DX100 Controller

Figure 4: Motoman Sia5 Robot
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Details of Pick and Place Demo 

1. Robot starts at Home Position

2. Add object into virtual space 

3. Robot moves to Pick Position

4. Robot attaches object (picks up object)

5. Robot moves to Place Position

6. Robot detaches object (places object)

7. Robot moves to Home Position

• Repeats for each object 

Figure 5: Robot picks up sphere
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Robot’s Pick and Place Demo (sphere)
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Pick and Place Position for Each Object 

Figure 6a: Pick 

Position 

(cylinder)

Figure 6b: Place 

Position 

(cylinder)

Figure 7a: Pick 

Position (box)

Figure 7b: Place 

Position (box)
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Pick and Place Position for Each Object 

Figure 8a: Pick 

Position (sphere)

Figure 8b: Place 

Position (sphere)

Figure 9a: Pick 

Position (cone)
Figure 9b: Place 

Position (cone)
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Important Pieces of Code

• cd ~/ws_moveit/src

– Cd means change directory

• catkin build

– build one or more packages in a catkin 
workspace

• source ~/ws_moveit/devel/setup.bash

– read and execute the content of a file

Figure 10: Robot code for Pick Position
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